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INTRODUCTION

At the request of the Utah Division of Emergency Manage-
ment, the Utah Geological Survey (UGS) has revised and 
updated the Utah fault database used with the Federal Emer-
gency Management Agency’s (FEMA) Hazus Earthquake 
Model (FEMA, no date). The Hazus Earthquake Model loss 
estimation software is designed to produce loss estimates for 
use by federal, state, regional, and local governments in plan-
ning for earthquake risk mitigation, emergency preparedness, 
response, and recovery (FEMA, no date). Hazus Earthquake 
Model loss estimates are based on a scenario earthquake 
(characteristic maximum magnitudes [MCHAR

]) on a fault(s) 
in an area of interest. The revised Hazus Utah fault database 
provides parameters for scenario earthquakes on significant 
Utah Quaternary-active faults statewide and for select faults/
fault sections in adjoining states.

The previous Hazus Utah fault database contained 27 Qua-
ternary faults/fault sections taken largely, but not exclusively, 
from Utah seismic sources (faults) found on the United States 
National Seismic Hazard Maps (NSHM) (Frankel and others, 
1996, 2002; Petersen and others, 2008). This revision expands 
the Utah fault database to include all known Late Quaternary 
and younger faults/fault segments believed capable of gener-
ating a ≥M 6.75 earthquake in Utah. A M 6.75 earthquake is 
generally considered the lower limit for reliably recognizing 
surface faulting in the Intermountain West. The database also 
includes faults/fault segments that either (1) have an estimat-
ed MCHAR

 <M 6.75, but are within or close to Utah population 
centers (e.g., West Valley fault), or (2) are in adjoining states, 
but are close to Utah urban centers or heavily used tourist  
destinations (e.g., Western Bear Lake fault). 

The revised database includes 82 Quaternary-active faults/
fault segments (some combined to form linked fault zones), 
and nine multisegment rupture scenarios, which, based on 
available paleoseismic data, represent credible seismic sourc-
es (Wong and others, in preparation). All Utah faults includ-
ed as individual seismic sources on the 2008 update of the 
NSHM are in the revised fault database. Fault parameters in 
the database represent best available data through 2013, and 

are intended to provide input parameters for Hazus Earth-
quake Model scenario earthquakes. 

SOURCES OF INFORMATION

The principal sources of information for the revised Utah 
fault database are (1) UGS Bulletin 134 Consensus Preferred 
Recurrence-Interval and Vertical Slip-Rate Estimates, Review 
of Utah Paleoseismic-Trenching Data by the Utah Quater-
nary Fault Parameters Working Group (Lund, 2005); (2) U.S. 
Geological Survey (USGS) Quaternary Fault and Fold Da-
tabase of the United States (USGS, 2014), hereafter referred 
to as the QFFDUS; (3) the UGS Paleoseismology of Utah 
publication series (http://geology.utah.gov/ghp/consultants/
paleoseismic_series.htm); (4) published paleoseismic inves-
tigations of faults that have not yet been incorporated into the 
QFFDUS; and (5) Earthquake Probabilities for the Wasatch 
Front Region, Utah, Idaho, and Wyoming (Wong and oth-
ers, in preparation) prepared by the Working Group on Utah 
Earthquake Probabilities, hereafter referred to as WGUEP14. 

FAULT SELECTION

The WGUEP14 study area encompasses approximately 
32,640 square miles (85,558 km2) of Utah, Idaho, and Wyo-
ming, and includes numerous Quaternary-active faults/fault 
segments in addition to the Wasatch fault zone (WFZ; 10 seg-
ments) and the combined Oquirrh and Great Salt Lake fault 
zones (OGSLFZ; eight segments). The WFZ and OGSLFZ 
segments have experienced at least one Holocene surface-
faulting earthquake, or show evidence for latest Quaternary 
(≤15ka) activity. All 18 segments were incorporated into the 
WGUEP14 earthquake forecast, and likewise all are included 
in the revised Hazus Utah fault database. WGUEP14 did not 
consider all of the remaining Quaternary-active faults/fault 
segments in their study area (104 total) capable of generat-
ing a ≥M 6.75 earthquake, and devised screening criteria to 
identify faults/fault segments that could not meet that magni-
tude threshold. Based on these criteria, faults not capable of 
producing a ≥M 6.75 earthquake were not included as indi-
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vidual seismic sources in the WGUEP14 earthquake forecast. 
WGUEP14 modeled earthquakes <M 6.75 as background 
seismicity. The WGUEP14 fault screening criteria were as 
follows:

1. Faults categorized by their “most recent prehis-
toric deformation” in the QFFDUS as late and 
middle Quaternary (<750 ka) or Quaternary (<1.6 
Ma) if they could not be plausibly linked to more 
recently active faults. See http://earthquake.usgs.
gov/hazards/qfaults/glossary.php for definitions of 
the four QFFDUS prehistoric deformation timing 
categories.

2. Faults less than 15 km long if they could not be 
plausibly grouped with other faults/fault segments 
to form longer linked fault zones. Faults <15 km 
long are considered unlikely to generate a >M 6.75 
earthquake. 

3. Wisdom of the group—which chiefly involved  
retaining both short faults (<15 km) and old faults 
(≥750 ka) if they could be plausibly joined with 
younger and/or longer faults to form linked fault 
zones, even though the component faults are in-
dividually mapped and described in the literature. 

For the Hazus Utah fault database revision, the UGS adopted 
and applied the WGUEP14 fault screening criteria to (1) Utah 
faults in the QFFDUS exclusive of the WFZ and OGSLFZ 
fault segments (199 faults); (2) recently identified or revised 
Utah Quaternary-active faults/fault segments not yet incorpo-
rated in the QFFDUS (Helm, 1994, 1995; Dinter and Pech-
mann, 2005; Piety and others, 2010; Wong and others, in prep-
aration; Knudsen, in press); and (3) individually mapped short 
(<15 km) faults in the QFFDUS that could be grouped with 
other faults to form plausible linked fault zones. Faults/fault 
segments or grouped fault zones identified by the WGUEP14 
fault screening criteria as not capable of generating a ≥M 
6.75 earthquake were not included in the revised Hazus Utah 
fault database with two exceptions: (1) faults/fault segments 
with an estimated M

CHAR
 <M 6.75 that are within or close to 

Utah population centers and considered capable of generat-
ing a damaging earthquake, and (2) faults/fault segments in 
adjoining states that represent a potential hazard to Utah urban 
centers or heavily used tourist destinations. Following elimi-
nation of the fault/fault segments identified by the WGUEP14 
fault screening criteria as not capable of generating a ≥M 6.75 
earthquake, the remaining 64 Quaternary-active faults/fault 
segments were incorporated into the revised Hazus Utah fault 
database (some as linked fault zones) together with the 18 
combined segments of the WFZ and OGSLFZ, and the nine 
WGUEP14 WFZ and OGSLFZ multisegment ruptures. 

FAULT DATABASE PARAMETERS

The fault parameters included in the revised Hazus Utah fault 

database are:

• Rupture Source – fault/fault segment name as  
reported in the QFFDUS, or if a newly identified 
or revised fault/fault segment not yet incorporated 
in the QFFDUS, the fault/fault section name as 
published in the geologic literature (e.g., Main 
Canyon fault).

• Rupture Model – AF = antithetic coseismic fault 
pairs that either form a narrow graben or are an-
tithetic to a larger master fault, I = independent 
(not segmented), L = linked (combines faults oth-
erwise too short and/or old into plausible linked 
fault zones), MS = multisegment rupture, S = fault 
segment/section.

• Fault Activity Class – defines one of four time cat-
egories adopted for the revised Hazus Utah fault 
database from the QFFDUS, in which the most 
recent prehistoric surface-rupturing or surface-
deforming earthquake occurred based on geologi-
cally recognizable evidence of faulting, folding, 
or liquefaction. The categories are (1) latest Qua-
ternary (<15 ka), (2) late Quaternary (<130 ka), 
(3) late and middle Quaternary (<750 ka), and (4) 
Quaternary (<1.6 Ma). 

• Fault Type – N = normal fault; a fault charac-
terized by predominantly vertical displacement 
in which one side of the fault moves downward 
(hanging wall) with respect to the other side of the 
fault (footwall). Generally, this type of fault indi-
cates tectonic extension, and is the principal type 
of Quaternary-active fault in Utah.

• Weighted Mean M
CHAR

 – the characteristic 
weighted mean magnitude for a rupture source 
(fault/fault segment), which assumes full rupture 
of the source and is computed from magnitude  
relations relating length, area, or average displace-
ment to magnitude. M

CHAR
 earthquake magnitude 

relations and relation weights used to determine 
M

CHAR
 for the revised Hazus Utah fault database 

follow conventions established by WGUEP14 (see 
table 3.5-2 in Wong and others, in preparation).

• Fault Length – measured straight line end-to-end 
as reported in the QFFDUS unless noted oth-
erwise. Discrepancies between individual fault 
lengths and the length of linked fault zones is 
chiefly the result of overlapping faults, or gaps and 
stepovers between faults.

• Fault Dip Angle – range of crustal fault dips (50 
± 15 degrees) as recommended by the Basin and 
Range Province Earthquake Working Group II 
(Lund, 2012) to the USGS for the 2014 update of 
the NSHM and adopted by WGUEP14 for most 
normal faults in their study area. WGUEP14  
selected a crustal fault dip of 70 ± 15 degrees 
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for narrow grabens having, or suspected to have, 
steeply dipping boundary faults. Both WGUEP14 
dip-angle conventions are adopted here for the  
revised Hazus Utah fault database.

• Seismogenic Depth – range of seismogenic depths 
(15 ± 3 km) determined by WGUEP14 for normal 
faults in their study area and adopted here for the 
revised HAZUS Utah fault database. 

• Fault End Coordinates – fault end coordinates as 
defined for the QFFDUS (Kathy Haller, USGS, 
written communication, 2014) unless noted oth-
erwise. The faults in the QFFDUS were digitized 
from maps having a wide variety of scales, and as 
such can only be considered approximately located 
(particularly for faults digitized from small-scale 
[<1:24,000] maps) when displayed on QFFDUS 
interactive maps or in Google Earth.

SUMMARY

The Hazus Utah fault database has been expanded and re-
vised to incorporate best available fault-parameter data cur-
rent through 2013, for (1) late Quaternary-active and younger 
faults/fault segments statewide capable of generating a ≥M 
6.75 earthquake, (2) faults/fault segments with an estimated 
M

CHAR
 <M 6.75 that are within or close to Utah population 

centers and are considered capable of generating a damaging 
earthquake, and (3) faults/fault segments in adjoining states 
that represent a potential hazard to Utah urban centers or 
heavily used Utah tourist destinations. Significant caveats as-
sociated with the revised Hazus Utah fault database include 
(1) comparatively few Utah Quaternary-active faults/fault 
segments have received a detailed paleoseismic trenching in-
vestigation, so available data are often based on limited paleo-
seismic study, or are estimates based on geomorphic expres-
sion, reconnaissance geologic mapping, etc., (2) several new-
ly identified or revised faults/fault segments are incorporated 
into the revised Hazus Utah fault database, but have not yet 
been incorporated into the QFFDUS, and (3) QFFDUS fault/
fault segment locations and lengths were originally digitized 
from then (chiefly 1980s or older) best available geologic 
maps at a wide variety of scales; few fault locations or lengths 
have been updated since that time. Therefore, faults/fault seg-
ments in the revised Hazus Utah fault database should be con-
sidered approximately located—a condition that will not sig-
nificantly affect ground shaking scenarios, but location data 
are not sufficiently accurate for detailed surface-fault-rupture-
hazard evaluations.

REFERENCES

Billingsley, G.H., 1992a, Geologic map of the Yellowhorse 
Flat quadrangle, northern Mohave County, Arizona: 

U.S. Geological Survey Open-File Report 92-442, scale 
1:24,000.

Billingsley, G.H., 1992b, Geologic map of the Rock Canyon 
quadrangle, northern Mohave County, Arizona: U.S. Geo-
logical Survey Open-File Report 92-449, scale 1:24,000.

Coogan, J.C., 2008, Stratigraphic, structural, and veloc-
ity interpretations of seismic reflection profiles CGG-
WAS-202 and CGG-WAS-207 in the vicinity of Joes  
Valley and Snow Lake grabens of the Wasatch Plateau, 
Utah: Technical memorandum prepared for the U.S.  
Bureau of Reclamation.

Dinter, D.A., and Pechmann, J.C., 2005, Segmentation and 
Holocene displacement history of the Great Salt Lake 
fault, Utah, in Lund, W.R., editor, Basin and Range 
Province—Seismic Hazards Summit II: Utah Geological  
Survey Miscellaneous Publication 05-2, p. 496–500, CD.

Federal Emergency Management Agency, no date, Hazus–MH 
2.1, technical manual: Washington, D.C., Department of 
Homeland Security, Federal Emergency Management 
Agency, 718 p., online, http://www.fema.gov/hazus.

Frankel, A., Mueller, C., Barnhard, T., Perkins, D., Leyen-
decker, E.V., Dickman, N., Hanson, S., and Hopper, M., 
1996, National Seismic Hazard Maps, June 1996, docu-
mentation: U.S. Geological Survey, Open-File Report 96-
532, 100 p.

Frankel, A.D., Petersen, M.D., Mueller, C.S., Haller, K.M., 
Wheeler, R.L., Leyendecker, E.V., Wesson, R.L., Harm-
sen, S.C., Cramer, C.H., Perkins, D.M., and Rukstales, 
K.S., 2002, Documentation for the 2002 update of the 
National Seismic Hazard Maps: U.S. Geological Survey, 
Open-File Report 02-420, 33 p.

GEO-HAZ Consulting, Inc., 2013, Evaluation of the Qua-
ternary history of the Joes Valley fault zone, Huntington 
North Dam, Utah: Crestone, Colorado, GEO-HAZ Con-
sulting, Inc., Final Report, v. 1 submitted to the Geophys-
ics and Seismotectonics Group, U.S. Bureau of Reclama-
tion, Denver, Colorado, 63 p.

Helm, J.M., 1994, Structure and tectonic geomorphology of 
the Stansbury fault zone, Tooele County, Utah, and the 
effect of crustal structure on Cenozoic faulting patterns: 
Salt Lake City, University of Utah, unpublished M.S.  
thesis, 128 p.

Helm, J.M., 1995, Quaternary faulting in the Stansbury fault 
zone, Tooele County, Utah, in Lund, W.R., editor, Envi-
ronmental and engineering geology of the Wasatch Front 
region: Utah Geological Association Publication 24, p. 
31–44.

Knudsen, T.R., in press, Geology of the Fort Pearce and Wash-
ington Hollow sections of the Washington fault zone, 
Washington County, Utah, and Mohave County, Arizona, 
in Lund, W.R., editor, Surficial geologic mapping and  
paleoseismic investigations of the Washington fault zone, 
Washington County, Utah, and Mohave County, Arizona 

http://www.fema.gov/hazus


Utah Geological Survey4

—Paleoseismology of Utah: Utah Geological Survey 
Special Study.

Lund, W.R., editor, 2005, Consensus preferred recurrence-
interval and vertical slip-rate estimates, review of Utah 
paleoseismic-trenching data by the Utah Quaternary 
Fault Parameters Working Group: Utah Geological  
Survey Bulletin 134, 109 p., CD.

Lund, W.R., editor, 2012, Basin and Range Province Work-
ing Group II—Recommendations to the U.S. Geological  
Survey National Seismic Hazard Mapping Program for 
the 2014 update of the National Seismic Hazard Maps: 
Utah Geological Survey Open-File Report 591, 17 p.

Lund, W.R., Knudsen, T.R., and Vice, G.S., 2008, Paleoseis-
mic reconnaissance of the Sevier fault, Kane and Garfield 
Counties, Utah—Paleoseismology of Utah, Volume 16: 
Utah Geological Survey Special Study 122, 31 p., CD.

Pearthree, P.A., compiler, 1998, Quaternary fault data and 
map for Arizona: Arizona Geological Survey Open-File 
Report 98-24, 122 p., 1 plate in pocket, scale 1:750,000.

Petersen, M.D., Frankel, A.D., Harmsen, S.C., Mueller, C.S., 
Haller, K.M., Wheeler, R.L., Wesson, R.L., Zeng, Y., 
Boyd, O.S., Perkins, D.M., Luco, N., Field, E.H., Wills, 
C.J., and Rukstales, K.S., 2008, Documentation for the 
2008 update of the United States National Seismic Haz-
ard Maps: U.S. Geological Survey Open-File Report 
2008-1128, 128 p.

Piety, L.A., Anderson, L.W., and Ostenna, D.A., 2010, Late 
Quaternary faulting in East Canyon Valley, northern 
Utah: Utah Geological Survey Miscellaneous Publication 
10-5, 40 p., CD.

U.S. Geological Survey, 2014, Quaternary fault and fold data-
base of the United States: U.S. Geological Survey Earth-
quake Hazards Program, available online at http://earth-
quake.usgs.gov/hazards/qfaults/.

Wong, I., Lund, W., DuRoss, C., Thomas, P., Arabasz, W., 
Crone, A., Hylland, M., Luco, N., Olig, S., Pechmann, 
J., Personius, S., Petersen, M., Schwartz, D., Smith, R., 
and Bowman, S., in preparation, Earthquake probabili-
ties for the Wasatch Front region, Utah, Idaho, and Wyo-
ming: Utah Geological Survey and URS Corporation 
Final Technical Report to the U.S. Geological Survey for 
external grand awards G11AP20010 and G13AP00003 
to URS Corporation and Awards G11AP20004 and 
G13AP00002 to the Utah Geological Survey. 

http://earthquake.usgs.gov/hazards/qfaults/
http://earthquake.usgs.gov/hazards/qfaults/


5Hazus Loss Estimation Software Earthquake Model revised Utah fault database

H
A

Z
U

S E
A

R
T

H
Q

U
A

K
E

 M
O

D
E

L
 U

T
A

H
 FA

U
L

T
 D

A
T

A
B

A
SE

 —
 U

PD
A

T
E

D
 T

H
R

O
U

G
H

 2013 
 

	  
Fault	  End	  Coordinates

9	  
	  

Rupture	  Source
1	  

Rupture	  
M
odel 2	  

Fault	  
A
ctivity	  
Class

3	  

Fault	  
Type

4	  
W
t.	  M

ean	  
M

CH
A
R 5	  

Fault	  
Length	  
(km

) 6	  

Fault	  D
ip	  

A
ngle

7	  

(degrees)	  

Seism
ogenic	  

D
epth	  

	  (km
) 8	  

Latitude	  (N
)	  

Longitude	  (W
)	  

W
asatch	  –	  M

alad	  segm
ent 10	  

S	  
<15	  ka	  

N
	  

7.2	  
48

11	  
50	  ±	  15	  

15	  ±	  3	  
42°25'09.52	  
42°04'09.66	  

112°18'31.10	  
112°12'29.37	  

W
asatch	  –	  Clarkston	  M

ountain	  
segm

ent	  
S	  

<15	  ka	  
N
	  

6.8	  
19

11	  
50	  ±	  15	  

15	  ±	  3	  
41°59'58.12	  
41°54'23.43	  

112°11'19.52	  
112°12'04.81	  

W
asatch	  –	  Collinston	  segm

ent	  
S	  

<130	  ka	  
N
	  

7.0	  
30

11	  
50	  ±	  15	  

15	  ±	  3	  
41°54'44.09	  
41°39'18.43	  

112°09'07.11	  
112°02'49.70	  

W
asatch	  –	  Brigham

	  City	  segm
ent	  (BC)	  

S	  
<15	  ka	  

N
	  

7.1	  
35

11	  
50	  ±	  15	  

15	  ±	  3	  
41°39'07.79	  
41°19'01.69	  

112°02'51.18	  
111°59'54.45	  

W
asatch	  –	  W

eber	  segm
ent	  (W

)	  
S	  

<15	  ka	  
N
	  

7.3	  
56

11	  
50	  ±	  15	  

15	  ±	  3	  
41°20'42.72	  
40°50'27.96	  

111°57'16.61	  
111°52'10.98	  

W
asatch	  –	  Salt	  Lake	  City	  segm

ent	  (SLC)	  
S	  

<15	  ka	  
N
	  

7.1	  
40

11	  
50	  ±	  15	  

15	  ±	  3	  
40°52'46.79	  
40°29'42.30	  

111°50'12.74	  
111°49'15.17	  

W
asatch	  –	  Provo	  segm

ent	  (P)	  
S	  

<15	  ka	  
N
	  

7.3	  
59

11	  
50	  ±	  15	  

15	  ±	  3	  
40°29'42.38	  
39°58'17.66	  

111°49'15.17	  
111°41'33.45	  

W
asatch	  –	  N

ephi	  segm
ent	  (N

)	  
S	  

<15	  ka	  
N
	  

7.1	  
43

11	  
50	  ±	  15	  

15	  ±	  3	  
40°05'04.60	  
39°42'00.04	  

111°43'59.08	  
111°49'10.52	  

W
asatch	  –	  Levan	  segm

ent	  (L)	  
S	  

<15	  ka	  to	  
<750	  ka	  

N
	  

7.0	  
31

11	  
50	  ±	  15	  

15	  ±	  3	  
39°38'36.35	  
39°22'50.32	  

111°49'36.56	  
111°55'18.71	  

W
asatch	  –	  Fayette	  segm

ent	  (F)	  
S	  

<15	  ka	  
N
	  

6.8	  
22

11	  
50	  ±	  15	  

15	  ±	  3	  
39°21'45.19	  
39°13'20.84	  

111°52'13.82	  
111°50'41.62	  

W
asatch	  –	  BC+W

	  
M
S	  

*
12	  

N
	  

7.4	  
91

11	  
50	  ±	  15	  

15	  ±	  3	  
41°39'07.79	  
40°50'27.96	  

112°02'51.18	  
111°52'10.98	  

W
asatch	  –	  SLC+P	  

M
S	  

*
12	  

N
	  

7.4	  
99

11	  
50	  ±	  15	  

15	  ±	  3	  
40°52'46.79	  
39°58'17.66	  

111°50'12.74	  
111°41'33.45	  

W
asatch	  –	  W

+SLC	  
M
S	  

*
12	  

N
	  

7.5	  
104

11	  
50	  ±	  15	  

15	  ±	  3	  
41°20'42.72	  
40°29'42.30	  

111°57'16.61	  
111°49'15.17	  

W
asatch	  –	  P+N

	  
M
S	  

*
12	  

N
	  

7.4	  
88

11	  
50	  ±	  15	  

15	  ±	  3	  
40°29'42.38	  
39°42'00.04	  

111°49'15.17	  
111°49'10.52	  

W
asatch	  –	  SLC+P+N

	  
M
S	  

*
12	  

N
	  

7.5	  
128

11	  
50	  ±	  15	  

15	  ±	  3	  
40°52'46.79	  
39°42'00.04	  

111°50'12.74	  
111°49'10.52	  

W
asatch	  –	  L+F	  

M
S	  

*
12	  

N
	  

7.2	  
46

11	  
50	  ±	  15	  

15	  ±	  3	  
39°38'36.35	  
39°13'20.84	  

111°49'36.56	  
111°50'41.62	  
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G
reat	  Salt	  Lake	  –	  Rozelle	  segm

ent	  
S	  

<15	  ka?	  
N
	  

6.9	  
27

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

41°32'03.16	  
*
13	  

112°50'07.99	  

G
reat	  Salt	  Lake	  –Prom

ontory	  segm
ent	  

S	  
<15	  ka?	  

N
	  

6.8	  
22

11	  
50	  ±	  15	  

15	  ±	  3	  
41°32'03.16	  
41°11'30.15	  

112°50'07.99	  
112°27'28.63	  

G
reat	  Salt	  Lake	  –	  Frem

ont	  Island	  
segm

ent	  (FI)	  
S	  

<15	  ka	  
N
	  

6.9	  
26

11	  
50	  ±	  15	  

15	  ±	  3	  
41°12'36.51	  
40°59'33.38	  

112°31'15.66	  
112°18'18.41	  

G
reat	  Salt	  Lake	  –	  A

ntelope	  Island	  
segm

ent	  (A
I)	  

S	  
<15	  ka	  

N
	  

7.0	  
34

11	  
50	  ±	  15	  

15	  ±	  3	  
41°02'04.42	  
40°43'25.97	  

112°19'08.74	  
112°13'47.18	  

G
reat	  Salt	  Lake	  –	  FI+A

I	  
M
S	  

*
12	  

N
	  

7.3	  
58

11	  
50	  ±	  15	  

15	  ±	  3	  
41°12'36.51	  
40°43'25.97	  

112°31'15.66	  
112°13'47.18	  

O
quirrh	  –	  N

orthern	  segm
ent 14	  (N

O
)	  

S	  
<15	  ka	  

N
	  

7.0	  
30

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

O
quirrh	  –	  Southern	  segm

ent 14	  (SO
)	  

S	  
<15	  ka	  

N
	  

7.0	  
31

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

O
quirrh	  –	  Topliff	  H

ills	  segm
ent 14	  (TH

)	  
S	  

<130	  ka?	  
N
	  

6.9	  
23

11	  
50	  ±	  15	  

15	  ±	  3	  
40°10'40.75	  
39°59'57.24	  

112°12'32.88	  
112°14'29.87	  

O
quirrh	  –	  East	  Tintic	  segm

ent 14	  
S	  

<130	  ka?	  
N
	  

7.1	  
40

11	  
50	  ±	  15	  

15	  ±	  3	  
39°57'12.26	  
39°39'25.40	  

112°09'34.78	  
112°06'01.74	  

O
quirrh	  –	  N

O
+SO

	  
M
S	  

*
12	  

N
	  

7.3	  
57

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

O
quirrh	  –	  SO

+TH
	  

M
S	  

*
12	  

N
	  

7.2	  
52

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

39°59'57.24	  
*
13	  

112°14'29.87	  

Bear	  River	  
I	  

<15	  ka	  	  
N
	  

7.0	  
35	  

50	  ±	  15	  
15	  ±	  3	  

41°09'37.46	  
40°51'40.83	  

110°45'05.72	  
110°47'24.75	  

Beaver	  Basin	  intrabasin/eastern	  m
argin	  

L	  
<130	  ka	  to	  
	  <1.6	  m

a	  
N
	  

7.0	  
39	  

50	  ±	  15	  
15	  ±	  3	  

38°30'50.71	  
38°09'56.22	  

112°42'12.39	  
112°46'14.95	  

Carrington
15	  

I	  
<15	  ka	  

N
	  

6.9	  
30	  

50	  ±	  15	  
15	  ±	  3	  

*
13	  

*
13	  

Cedar	  City	  –	  Parow
an	  m

onocline	  and	  
faults	  

I	  
<15	  ka 	  

N
	  

6.8	  
25	  

50	  ±	  15	  
15	  ±	  3	  

37°50'03.68	  
37°41'28.99	  

112°49'49.34	  
113°02'52.67	  

Crater	  Bench	  and	  D
rum

	  M
ountains	  

L	  
<15	  ka	  

N
	  

7.1	  
52

11	  
50	  ±	  15	  

15	  ±	  3	  
39°40'26.18	  
39°12'29.27	  

112°46'45.52	  
112°54'45.49	  

Craw
ford	  M

ountains	  (w
est	  	  side)	  

I	  
<15	  ka	  

N
	  

6.8	  
25	  

50	  ±	  15	  
15	  ±	  3	  

41°45'17.46	  
41°31'52.86	  

111°03'13.94	  
111°07'14.85	  

Cricket	  M
ountains	  (w

est	  side)	  
I	  

<15	  ka	  
N
	  

7.0	  
41	  

50	  ±	  15	  
15	  ±	  3	  

39°03'21.08	  
38°42'24.51	  

112°57'28.39	  
113°07'11.96	  

East	  Cache	  –	  Central	  segm
ent	  

S	  
<15	  ka	  

N
	  

6.7	  
17	  

50	  ±	  15	  
15	  ±	  3	  

41°46'04.18	  
41°37'10.83	  

111°46'45.86	  
111°48'00.07	  

East	  Cache	  –	  Southern	  segm
ent 16	  

L	  
<130	  ka	  

N
	  

7.0	  
29

11	  
50	  ±	  15	  

15	  ±	  3	  
41°37'10.83	  
41°21'55.64	  

111°48'00.07	  
111°51'37.02	  
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Eastern	  Bear	  Lake	  	  –	  Central	  segm
ent 10	  	  

S	  
<15	  ka	  

N
	  

6.9	  
24

11	  
50	  ±	  15	  

15	  ±	  3	  
42°19'24.34	  
42°06'33.81	  

111°17'18.67	  
111°15'37.68	  

Eastern	  Bear	  Lake	  	  –	  Southern	  segm
ent	  

S	  
<15	  ka	  

N
	  

7.1	  
35

11	  
50	  ±	  15	  

15	  ±	  3	  
42°06'33.81	  
41°47'48.57	  

111°15'37.68	  
111°18’27.25	  

Enoch	  graben	  
A
F	  

<15	  ka	  
N
	  

6.7	  
17	  

70	  ±	  15	  
15	  ±	  3	  

37°54'41.76	  
37°45'39.80	  

112°58'46.29	  
113°01'39.11	  

Fish	  Springs	  	  
I	  

<15	  ka	  
N
	  

6.6	  
15	  

50	  ±	  15	  
15	  ±	  3	  

39°53'15.07	  
39°37'05.94	  

113°24'03.82	  
113°23'49.77	  

G
unnison	  

I	  
<15	  ka	  

N
	  

7.0	  
42	  

50	  ±	  15	  
15	  ±	  3	  

39°41'53.18	  
39°19'06.05	  

111°43'29.71	  
111°41'33.29	  

H
ansel	  V

alley/H
ansel	  M

ountains	  	  
(east	  side) 17	  

A
F	  

H
istorical	  

to	  <750	  ka	  
N
	  

6.5	  
30

11	  
50	  ±	  15	  

15	  ±	  3	  
41°54'39.55	  
41°41'02.17	  

112°37'41.04	  
112°45'20.00	  

H
ouse	  Range	  (w

est	  side)	  
I	  

<15	  ka	  
N
	  

7.1	  
46	  

50	  ±	  15	  
15	  ±	  3	  

39°29'59.82	  
39°05'22.09	  

113°23'38.34	  
113°26'02.69	  

H
urricane	  –	  Cedar	  City	  segm

ent	  
S	  

<15	  ka	  
N
	  

6.7	  
13?	  

50	  ±	  15	  
15	  ±	  3	  

37°39'39.10	  
37°34'04.86

18	  
113°03'16.38	  
113°08'11.19

18	  

H
urricane	  –	  A

sh	  Creek	  segm
ent	  

S	  
<15	  ka	  

N
	  

7.0	  
32	  

50	  ±	  15	  
15	  ±	  3	  

37°34'04.86
18	  

37°17'49.60	  
113°08'11.19

18	  

113°16'56.66	  
H
urricane	  	  –	  A

nderson	  Junction	  
segm

ent	  
S	  

<15	  ka	  to	  
<130	  ka	  

N
	  

7.2	  
42	  

50	  ±	  15	  
15	  ±	  3	  

37°17'49.60	  
36°55'09.89	  

113°16'56.66	  
113°21'26.75	  

Joes	  V
alley	  (East,	  W

est,	  and	  
intragraben	  faults

19	  
A
F	  

<15	  ka	  
N
	  

6.	  7	  
37

11	  
70	  ±	  15	  

15	  ±	  3?	  
39°35'10.20

18	  

39°14'57.92
18	  

111°13'42.74
18	  

111°16'07.02
18	  

Little	  V
alley	  

I	  
<15	  ka	  

N
	  

6.7	  
20	  

50	  ±	  15	  
15	  ±	  3	  

39°29'58.63	  
39°19'32.67	  

112°04'44.29	  
112°04'58.71	  

M
ain	  Canyon

20	  
I	  

<15	  ka	  
N
	  

6.8	  
26

11	  
50	  ±	  15	  

15	  ±	  3	  
41°01'35.96	  
40°48'47.92	  

111°31'49.76	  
111°35'14.98	  

M
ineral	  M

ountains	  (w
est	  side)	  

I	  
<15	  ka	  

N
	  

7.0	  
38	  

50	  ±	  15	  
15	  ±	  3	  

38°29'02.72	  
38°09'34.67	  

112°51'51.63	  
112°57'10.69	  

M
organ	  –	  northern,	  central,	  and	  

southern	  sections	  
L	  

<15	  ka	  to	  
1.6	  m

a	  
N
	  

6.6	  
17

11	  
50	  ±	  15	  

15	  ±	  3	  
41°09'15.95	  
41°00'33.34	  

111°42'19.79	  
111°39'16.13	  

N
orth	  Prom

ontory	  
I	  

<15	  ka	  
N
	  

6.8	  
26	  

50	  ±	  15	  
15	  ±	  3	  

41°54'05.66	  
41°40'24.89	  

112°32'59.15	  
112°37'02.25	  

Paragonah	  
I	  

<15	  ka	  
N
	  

6.8	  
27	  

50	  ±	  15	  
15	  ±	  3	  

37°58'42.09	  
37°46'39.10	  

112°42'05.73	  
112°52'56.28	  

Parow
an	  V

alley	  
I	  

<15	  ka	  
N
	  

6.6	  
16	  

50	  ±	  15	  
15	  ±	  3	  

38°01'36.90	  
37°55'05.38	  

112°46'13.61	  
112°53'48.01	  

Pavant/	  Tabernacle/	  
Beaver	  Ridge/M

eadow
-‐H

atton/W
hite	  

Sage	  Flats	  
L	  

<15	  ka	  to	  
<750	  ka	  

N
	  

7.2	  
57	  

50	  ±	  15	  
15	  ±	  3	  

39°14'09.91	  
38°44'01.20	  

112°28'58.12	  
112°38'13.90	  
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Porcupine	  M
ountain	  

I	  
<130	  ka	  to	  
1.6	  m

a	  
N
	  

7.0	  
35	  

50	  ±	  15	  
15	  ±	  3	  

41°13'01.58	  
40°55'09.11	  

110°59'16.85	  
111°06'50.25	  

Scipio	  V
alley/	  Scipio/	  Pavant	  Range/	  

M
aple	  G

rove/	  Red	  Canyon	  
L	  

<15	  ka	  to	  
1.6	  m

a	  
N
	  

7.1	  
45

11	  
50	  ±	  15	  

15	  ±	  3	  
39°19'20.96	  
38°55'10.43	  

112°07'21.67	  
112°02'31.92	  

Sevier/Torow
eap	  	  –	  Sevier	  segm

ent 21	  
S	  

<130	  ka	  
N
	  

7.4	  
89	  

50	  ±	  15	  
15	  ±	  3	  

37°55'14.39	  
37°10'07.97	  

112°19'29.01	  
112°39'55.16	  

Sevier/Torow
eap	  –	  N

orthern	  Torow
eap	  

segm
ent 21	  

S	  
<130	  ka	  

N
	  

7.4	  
81	  

50	  ±	  15	  
15	  ±	  3	  

37°10'46.07	  
36°30'24.59	  

112°38'46.35	  
112°59'45.24	  

Skull	  V
alley	  (southern	  part)	  

S	  
<15	  ka	  

N
	  

6.9	  
34	  

50	  ±	  15	  
15	  ±	  3	  

40°30'53.52
18	  

40°14'56.28	  
112°46'46.73

18	  
112°34'22.22	  

Snake	  V
alley	  

I	  
<15	  ka	  

N
	  

7.1	  
46	  

50	  ±	  15	  
15	  ±	  3	  

39°29'23.54	  
39°05'21.25	  

113°57'04.70	  
114°03'51.76	  

Snow
	  Lake	  graben

22	  
A
F	  

<15	  ka	  
N
	  

6.5	  
26	  

70	  ±	  15	  
15	  ±	  3	  

39°19'36.33	  
39°05'55.78	  

111°25'43.47	  
111°27'50.50	  

Stansbury	  –	  N
orthern	  segm

ent 23	  
S	  

<15	  ka	  
N
	  

6.9	  
24

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

Stansbury	  –	  Central	  segm
ent 23	  

S	  
<15	  ka	  

N
	  

7.0	  
33

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

Stansbury	  –	  Southern	  segm
ent 23	  

S	  
<15	  ka	  to	  
1.6	  m

a	  
N
	  

6.7	  
17

11	  
50	  ±	  15	  

15	  ±	  3	  
*
13	  

*
13	  

Straw
berry	  

I	  
<15	  ka	  

N
	  

6.9	  
32	  

50	  ±	  15	  
15	  ±	  3	  

40°17'23.34	  
40°00'22.25	  

111°12'44.77	  
111°08'36.25	  

U
tah	  Lake

24	  
A
F	  

<15	  ka	  
N
	  

6.8	  
31	  

50	  ±	  15	  
15	  ±	  3	  

40°21'31.85	  
40°04'47.91	  

111°53'20.39	  
111°53'17.38	  

W
ah	  W

ah	  M
ountains	  (south	  end) 25	  

I	  
<130	  ka	  

N
	  

7.0	  
35	  

50	  ±	  15	  
15	  ±	  3	  

38°18'48.42	  
37°57'18.74	  

113°25'15.39	  
113°30'33.96	  

W
ashington	  	  –	  W

ashington	  H
ollow

	  
segm

ent 26	  
S	  

<130	  ka	  
N
	  

6.9	  
22	  

50	  ±	  15	  
15	  ±	  3	  

37°22'51.38
27	  

37°08'52.45
27	  

113°33'39.32
27	  

113°30'42.89
27	  

W
ashington	  –	  Ft.	  Pearce	  segm

ent 28	  
S	  

<15	  ka	  
N
	  

7.1	  
37	  

50	  ±	  15	  
15	  ±	  3	  

37°08'52.45	  
36°49'30.12	  

113°30'42.89	  
113°34'16.65	  

W
estern	  Bear	  Lake

10,29	  
A
F	  

<15	  ka	  
N
	  

65	  
26	  

50	  ±	  15	  
15	  ±	  3	  

42°33'51.05	  
42°02'45.46	  

111°30'20.80	  
111°22'57.08	  

W
est	  Cache	  –	  Clarkston	  fault	  

S	  
<15	  ka	  

N
	  

6.8	  
21	  

50	  ±	  15	  
15	  ±	  3	  

41°59'51.42	  
41°53'46.63	  

112°08'48.98	  
112°03'58.49	  

W
est	  Cache	  –	  Junction	  H

ills	  fault	  
S	  

<15	  ka	  
N
	  

6.9	  
24	  

50	  ±	  15	  
15	  ±	  3	  

41°53'45.68	  
41°41'38.24	  

112°03'53.97	  
111°56'57.98	  

W
est	  Cache	  –	  W

ellsville	  fault	  
S	  

<15	  ka	  
N
	  

6.8	  
20	  

50	  ±	  15	  
15	  ±	  3	  

41°43'15.87	  
41°34'46.97	  

112°01'22.57	  
111°52'30.62	  

W
est	  V

alley	  –	  	  includes	  G
ranger	  and	  

Taylorsville	  faults
30	  	  

A
F	  

<15	  ka 	  
N
	  

6.3	  
16	  

50	  ±	  15	  
15	  ±	  3	  

40°48'16.45	  
40°39'35.48	  

111°56'52.04	  
111°57'13.67	  
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1W
asatch, O

quirrh, and G
reat Salt Lake fault zones placed first in database because they are the largest and m

ost active Q
uaternary faults in close proxim

ity to W
asatch 

Front population centers. R
em

aining faults in table are in alphabetical order. 
2R

upture m
odels include: A

F = antithetic fault; G
 = graben; I = independent, unsegm

ented; L = linked; M
S = m

ultisegm
ent rupture; S = segm

ented. 
3Fault activity class suffixes are: ka thousands of years ago, and m

a = m
illions of years ago. Fault activity classes are <15 ka = latest Q

uaternary, <130 ka = late 
Q

uaternary, <750 ka = late and m
iddle Q

uaternary, and <1.6 M
a = Q

uaternary. The activity class of a fault is the youngest class based on the age of the know
n or 

estim
ated m

ost recent surface faulting or deform
ation.  A

ctivity classes w
ere adopted from

 the Q
FFD

U
S. N

o activity class is reported for the W
G

U
EP14 m

ultisegm
ent 

ruptures because such events, w
hile considered possible, have not been individually docum

ented in the paleoseism
ic record. 

4Fault type includes: N
 = norm

al slip; a fault characterized by predom
inantly vertical displacem

ent in w
hich one side of the fault m

oves dow
nw

ard (hanging w
all) w

ith 
respect to the other side of the fault (footw

all). G
enerally, this type of fault is a sign of tectonic extension. 

5 M
C

H
A

R  is the characteristic m
ean m

agnitude for a rupture source, w
hich assum

es full rupture of the source and is com
puted from

 m
agnitude relations relating length, 

area, or average displacem
ent to m

agnitude. M
C

H
A

R  earthquake m
agnitude relations and relation w

eights used to determ
ine M

C
H

A
R  for this table follow

 conventions 
established by W

G
U

EP14 (see W
ong and others, in preparation, table 3.5-2). 

6Fault lengths m
easured straight line end to end as reported in the Q

FFD
U

S unless noted otherw
ise. 

7Fault dip angle as recom
m

ended by the B
asin and R

ange Province Earthquake W
orking G

roup II (Lund, 2012) to the U
SG

S for the 2014 update of the N
SH

M
, and as 

subsequently adopted by W
G

U
EP14. 

8Seism
ogenic depth estim

ate for norm
al-slip faults and coseism

ic fault pairs as adopted by W
G

U
EP14. 

9Fault end coordinates obtained from
 the Q

FFD
U

S (K
athy H

aller, U
SG

S, w
ritten com

m
unication, 2014; W

G
S84) unless noted otherw

ise. 
10Fault/fault segm

ent located across the U
tah/Idaho border in Idaho. 

11Segm
ent lengths from

 W
G

U
EP14. 

12Plausable m
ulti-segm

ent rupture scenario as determ
ined by W

G
U

EP14; activity class not assigned to potential ruptures. 
13D

ata not available; lack a m
ap of sufficient accuracy from

 w
hich to determ

ine fault end point coordinates. 
14O

quirrh fault zone segm
ents defined as per W

G
U

EP14. 
15D

inter and Pechm
ann (2005) first identified the C

arrington fault based on displacem
ents observed in high-resolution seism

ic reflection profiles in G
reat Salt Lake. B

ased 
on apparent sim

ilarities of their lakebed scarps, W
G

U
EP14 assigned the C

arrington fault an activity class sim
ilar to the A

ntelope Island segm
ent of the G

reat Salt Lake 
fault zone, and that convention is adopted here. The C

arrington fault has not yet been incorporated into the Q
FFD

U
S. B

ecause the fault is subm
erged beneath G

reat Salt 
Lake, end point latitude and longitudes are not available. 
16Follow

ing the recom
m

endation of the U
tah Q

uaternary Fault Param
eters W

orking G
roup (http://geology.utah.gov/ghp/w

orkgroups/uqfpw
g.htm

), the Southern segm
ent 

of the East C
ache V

alley fault zone includes the Jam
es Peak and B

roadm
outh C

anyon faults. 
17The H

ansel V
alley/H

ansel M
ountain faults are antithetic to the N

orth Prom
ontory fault. 

18Fault end coordinates estim
ated from

 G
oogle Earth (W

G
S84). 

19Seism
ic data (C

oogan, 2008) show
 that the east and w

est bounding faults of the Joes V
alley graben dip m

ore steeply than is typical for m
ost norm

al faults in U
tah. It is 

unclear from
 the seism

ic data w
hether the Joes V

alley faults sole into a geologically w
eak layer at shallow

 depth (3-5 km
) or penetrate to seism

ogenic depth (G
EO

-H
A

Z 
C

onsulting, Inc., 2013). Length of the Joes V
alley fault is reported only for the Latest Q

uaternary (< 15 ka) active portion of the fault zone. 
20The M

ain C
anyon fault bounds the east side of East C

anyon V
alley. A

n investigation by Piety and others (2010) show
ed that stratigraphic and structural relations, and 

radiocarbon and lum
inescence ages provide evidence for tw

o surface-faulting earthquakes during the past 30 to 38 kyr on the fault.  The m
ost recent event likely occurred 

shortly before 5 to 6 ka, but could be as old as 12 to 15 ka. The M
ain C

anyon fault has not yet been incorporated into the Q
FFD

U
S as redefined based on Piety and others’ 

(2010) new
 paleoseism

ic data. The M
ain C

anyon fault is currently listed in the Q
FFD

U
S as the East C

anyon (east side) fault (C
lass B

). 
21The Sevier and N

orthern Torow
eap segm

ents of the Sevier/Torow
eap fault are both reported as greater than 80 km

 long (U
SG

S, 2014), and resulting M
C

H
A

R  m
agnitudes 

are M
 7.4. Lund and others (2008) found com

pelling, but not conclusive, evidence for tw
o additional segm

ent boundaries on the Sevier segm
ent, indicating that the Sevier 

segm
ent m

ay consist of m
ultiple shorter segm

ents that w
ould generate correspondingly sm

aller earthquakes. A
lthough not studied in detail, it m

ay be possible that the 
N

orthern Torow
eap segm

ent also includes unrecognized additional segm
ent boundaries. Therefore, the M

C
H

A
R  m

agnitudes reported for the Sevier and N
orthern Torow

eap 
segm

ents are considered poorly constrained m
axim

um
 values. 

22 D
ue to structural sim

ilarities, the Snow
 V

alley graben is assigned the sam
e rupture m

odel, fault-dip, and seism
ogenic-depth distributions as the Joes V

alley fault zone. 
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23The
 Stansbury fault zone is subdivided into three sections as per W

G
U

EP14 and H
elm

 (1994, 1995); individual sections have not yet been included in the Q
FFD

U
S. 

24The U
tah Lake faults are antithetic to the Provo segm

ent of the W
FZ. 

25Fault length reported only for the Late Q
uaternary active (< 130 ka) portion of the fault.  

26K
nudsen (in press) recently defined a new

 northernm
ost segm

ent of the W
ashington fault zone term

ed the W
ashington H

ollow
 segm

ent. The W
ashington H

ollow
 

segm
ent has not yet been incorporated into the Q

FFD
U

S. 
27End points from

 K
nudsen (in press). 

28The Ft. Pearce segm
ent of the W

ashington fault zone consists of the previously defined N
orthern segm

ent (Pearthree, 1998), w
hich K

nudsen (in press) renam
ed to 

accom
m

odate the fact that the W
ashington H

ollow
 segm

ent is now
 the northernm

ost segm
ent of the W

ashington fault zone. A
dditionally, K

nudsen (in press) redefined 
the previously identified M

okaac section of the W
ashington fault zone (Pearthree, 1998) and the independently m

apped D
utchm

an D
raw

 fault (B
illingsley, 1992a, 1992b) 

as strands of the Ft. Pearce segm
ent.  The Ft. Pearce segm

ent has not yet been incorporated into the Q
FFD

U
S. 

29The W
estern B

ear Lake fault is antithetic to the Eastern B
ear Lake fault. 

30The W
est V

alley fault zone is antithetic to the Salt Lake C
ity segm

ent of the W
FZ.



11Hazus Loss Estimation Software Earthquake Model revised Utah fault database

Faults included in the revised (through 2013) Hazus Loss Estimation Software Earthquake Model fault database for Utah.
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